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Description 

REMOTE DIAGNOSTIC UNIT ENCLOSURE 
ASSEMBLY 

Cross Reference to Related Applications 

[0001] This application claims the benefit under 35 U.S.C. 

§119(e) of U.S. Provisional Application 60/429,463 filed 
November 27, 2002, titled REMOTE DIAGNOSTIC UNIT EN- 
CLOSURE ASSEMBLY, which application is hereby incorpo- 
rated by reference in its entirety. 
Background of Invention 

[0002] The present invention generally relates to connectors be- 
tween two units, each having a set of electrical contacts, 
and, more particularly, to a connector system for a vehicle 
remote diagnostic unit having a printed circuit board. 

[0003] Connectors are commonly used to connect plug and re- 
ceptacle elements having electrical contacts together. Of- 
ten, connectors include a receptacle having at least one 
male connector, such as a pin, housed in a housing mat- 
ing with a plug having at least one female connector 



housed in a housing to establish a connection between 
electrical contacts in the receptacle and the plug. In some 
applications, the connection between the contacts is diffi- 
cult without a more permanent manner of connection, 
such as by soldering the contacts or other elements to- 
gether. 

[0004] one example is the connection of pins or lead wires in a 
vehicle diagnostic system connection to a printed circuit 
board, such as associated with a remote diagnostic unit. 
Typically, the connection of pins or lead wires to the 
printed circuit board is accomplished by soldering of the 
pins or lead wires to the respective contacts on the 
printed circuit board. Such soldering may leave the 
printed circuit board vulnerable to damage in handling 
and possibly compromise the integrity of the board. 
Summary of Invention 

[0005] The present invention provides solderless connectors 

mounted on a printed circuit board, for connection with 
pins or lead wires, such as from a vehicle diagnostic con- 
nection. The lead wires are threaded through a spacer into 
contact with the solderless connectors. The printed circuit 
board has a set of keying elements to ensure proper 
alignment of the board with the wires and a connector 



body, such as that associated with the vehicle diagnostic 
connection. A lens piece having at least one lens is adja- 
cent to the printed circuit board and aligned such that the 
at least one lens is positioned over at least one corre- 
sponding light emitting diode on the printed circuit board. 

[0006] a collar, within which are disposed the lead wires, spacer, 
printed circuit board, and lens piece, is attached to the 
connector body and tightened, drawing the wire leads into 
their final connection with the solderless connectors on 
the printed circuit board. 

[0007] This allows for the use of standard connector pins with 
solid conductor leads for contact with the printed circuit 
board. It also allows the unit to be assembled anywhere 
without an additional soldering operation to connect the 
printed circuit board. The modular design makes disas- 
sembly and interchangeability of boards for varying appli- 
cations possible. The self-aligning, keyed components are 
stacked together and held in place by a simple collar. The 
connection of the pins to the printed circuit board is made 
automatically as the collar draws the components together 
at assembly. This assembly has particular application as a 
remote diagnostic unit enclosure assembly for use with a 
diagnostic system associated with a tractor-trailer or 



other heavy vehicle. 
Brief Description of Drawings 

[0008] The invention may take form in various components and 
arrangements of components, and in various steps and 
arrangements of steps. The drawing is only for purposes 
of illustrating a preferred embodiment and is not to be 
construed as limiting the invention. 

[0009] FIGURE 1 is an exploded perspective view of a remote di- 
agnostic unit enclosure assembly in accordance with the 
present invention. 
Detailed Description 

[0010] The present invention is directed to connectors for con- 
necting electrical contacts without the need for soldering 
the contacts together. While the invention is described in 
terms of electrical connections between pins or lead wires 
and a printed circuit board in the context of a remote di- 
agnostic unit for a vehicle diagnostic system, the inven- 
tion is limited only as set forth in the claims, and other 
applications will be appreciated by those of ordinary skill 
in the art without departing from the spirit and scope of 
the invention. 

[0011] Unless otherwise specified, use of the term "or" herein is 



the inclusive, and not the exclusive, use. See Bryan A. 
Garner, A Dictionary of Modern Legal Usage 624 (2d Ed. 
1995). 

[0012] Typically, light emitting diodes (LEDs) on board a vehicle 
electronic control unit (ECU) are used to indicate a finite 
number of faults. An operator may reset and/or auto- 
configure the ECU (e.g., via a switch) as a function of the 
on/off condition of the LEDs. In this sense, the LEDs are 
used as a first step in diagnosing a failure in an antilock 
brake system (ABS). However, recent trends in locating 
ABS/automatic traction control (ATC) ECUs have tended to 
make on-board LEDs non-functional to the user in certain 
applications (e.g., where LEDs are hidden or difficult to 
see due to ECU location/orientation). In addition, the cost 
of on-board LEDs introduces unnecessary burdens on the 
manufacturer and buyer in the cases where LEDs are not 
used but deemed important. 

[0013] a remote diagnostic unit (RDU), in which the LED diagnos- 
tics are separated from the ECU, may be used that pro- 
vides the full functionality of the on-board LED concept in 
an inexpensive and convenient package. The packaging is 
such that it may be installed on a vehicle and remain in 
place for the lifetime of the vehicle, if desired. 



[0014] Many vehicles, especially tractor-trailer and other heavy 
vehicles, are equipped with a 6-pin or 9-pin diagnostics 
connector, which already provides easy access to the ABS/ 
ECU via serial communication. This connector also pro- 
vides a power connection. The present invention uses the 
existing diagnostics outlet on the vehicle and communi- 
cates to the ABS/ATC ECU via serial communications to 
receive the fault status and display such status on the 
RDU LEDs. 

[0015] The present invention integrates the connector, communi- 
cation device, and display device into a single piece that is 
not much larger than the connector and can serve the 
function of the dust cap installed on the vehicle diagnos- 
tics connector if the connection is not in use. 

[0016] Preferably, the diagnostics connector is of a type known 
as a Deutsch connector, marketed by Deutsch Industrial 
Products Division, having several pins that connect with a 
printed circuit (PC) board in the RDU. The present inven- 
tion, however, is not limited by the type or brand of diag- 
nostics connector, so long as there are pins or lead wires 
or other contacts available for connection with the PC 
board. 

[0017] The present invention includes a connector which mates 



with a Deutsch connector on a heavy vehicle. As can be 
seen from Figure 1, solid conductor lead wires 10 are 
crimped into standard Deutsch pins 12, which are then 
inserted into the connector body 14 through the rubber, 
wire seal. A spacer 16 is then stacked onto the connector 
over the lead wires 10. The spacer 16 has protrusions 18 
that mate with the unused wire passages 20 in the rubber 
seal of the connector body 14 keying the spacer 16 to the 
connector body 14. The protrusions 18 also utilize the 
rubber seal to take up tolerances in the assembly and 
hold the components tightly in place. 

[0018] The spacer 16 has holes/wire guides 22 through which 
the lead wires 10 from the connector pins 12 pass. The 
printed circuit board (PCB) 24 has solderless connectors 
26 to receive the lead wires 10 from the pins 12. The PCB 
24 is positioned on the spacer 16 by a set of keying ele- 
ments 28, which ensure alignment of the lead wires 10 to 
the solderless connectors 26 as well as orient the PCB 24 
relative to the connector. One or more light emitting 
diodes (LEDs) 25 are positioned on the PCB 24. 

[0019] a lens piece 30 is then stacked onto the PCB 24 and again 
located and positioned by the same keying elements 28 
that locate the PCB 24. The lens piece 30 has a series of 



smaller, labeled lenses 32 that are positioned over the ap- 
propriate LEDs 25 on the PCB 24. The entire assembly is 
then drawn together and held in place by a threaded collar 
34 cooperating with the connector body 14. As the collar 
34 is tightened, the wire leads 10, guided by the spacer 
16, are pushed into their final contact position with the 
solderless connectors 26 on the PCB 24. 

[0020] | n another embodiment, the collar 34 and lens piece 30 
are a unitary piece. In yet another embodiment, the collar 
34 is not threaded, but snaps into position, such as with a 
friction fit, to retain the other components. 

[0021] The design can utilize standard production connectors or 
custom molded connectors. If a custom connector is uti- 
lized, the standard connector pins and solderless connec- 
tors 26 on the PCB 24 can be replaced with spring loaded 
pins which make contact directly with pads on the PCB 24. 
Seals can be incorporated to make the unit more resistant 
to contamination. 

[0022] The modular aspect of the design allows for interchange- 
ability of printed circuit boards 24 and lens pieces 30 for 
various other applications. 

[0023] while the present invention has been illustrated by the 

above description of embodiments, and while the embod- 



iments have been described in some detail, it is not the 
intention of the Applicants to restrict or in any way limit 
the scope of the invention to such detail. Additional ad- 
vantages and modifications will readily appear to those 
skilled in the art. Therefore, the invention in its broader 
aspects is not limited to the specific details, representa- 
tive apparatus and methods, and illustrative examples 
shown and described. Accordingly, departures may be 
made from such details without departing from the spirit 
or scope of the Applicants" general or inventive concept. 



